Given that much of water resource pollution is behavioural in nature, understanding pro-environmental behaviour as well as the complex determinants of such behaviours is key to designing effective policies aimed at addressing the problem. The limited studies that attempt to explore the topic rely typically on first-generation statistical procedures, often failing to address the complexities of pro-environmental behaviour. We apply conditional process modelling to investigate potential determinants of behaviours aimed at mitigating water pollution-using an extended attitude-behaviour-context model. Results show that knowledge of the sources of water pollution has an effect on attitude towards water resources management. Additionally, situational factors-such as the availability of waste collection bins-influence behaviour in relation to water pollution. These findings suggest the need to deepen awareness on water pollution and to consider situational factors in policy design and implementation.
Introduction
Water resources contribute to development in many ways; through provision of ecosystem services, employment creation, recreational functions, among others (World Water Development Report 2015; United Nations Environment Programme 2017). Recent evidence suggests that population upsurge has increased demand for many goods and services that depend on water resources (United Nations Environment Programme 2017). In addition, unsafe use of water resources has resulted in pollution of seas, rivers, lakes, lagoons and oceans, with numerous consequences on health, economic and recreational functions of water resources (OECD 2012; United Nations World Water Assessment Programme 2015; United Nations Environment Programme 2017). Given the clear recognition that much of the sources of water pollution are anthropogenic, recent efforts to address the problem have focused on understanding and influencing behaviours in relation to water pollution (Blackstock et al. 2010; OECD 2012; Okumah et al. 2019a ).
Understanding and influencing individuals' behaviours in relation to water pollution requires a profound understanding of the key determinants of pro-environmental behaviour. The quest to understand the determinants of such behaviours has resulted in a plethora of research that explores, for example, whether awareness, attitudes and situational factors affect behaviour regarding water pollution (e.g., Macgregor and Warren 2006; Barnes et al. 2009; Cobbinah 2015; Okumah et al. 2018 Okumah et al. , 2019b . Although developing countries record the highest rate of water pollution (United Nations 2016a, b), research on the topic remains scarce within the developing country context. Further, the limited research within the developing country context typically relies on first-generation statistical techniques which often fail to address the complexities of pro-environmental behaviour. This limited understanding hinders the design of effective policies to address water pollution.
Employing an extended attitude-behaviour-context (ABC) model, we explore potential determinants of behaviours aimed at mitigating water pollution using survey data from Ghana. Ghana serves as a good case study, first, because the country is endowed with water resources, and also because water pollution is a major environmental problem (Ministry of Water Resources, Works and Housing [MWRWH] 2007) . Specifically, we ask the following questions: does environmental knowledge, attitudes and situational factors affect behaviour regarding water resource pollution? How does this happen? To do this, we apply the conditional process modelling (CPM) technique to analyse the survey data. Using the CPM, we advance existing knowledge in at least two ways: first, unlike many existing studies in water resources management that look at the individual contributions of potential determinants such as knowledge, attitudes and situational factors, this study covers the joint contributions of these variables. Second, CPM allows us to test the mechanisms through which the different variables transmit their effect onto others, and the conditions under which this happens, which previous studies relying on correlations and multiple regressions were unable to reveal. This is expected to improve our understanding of the determinants of behaviour in relation to water pollution which could aid the design of effective policies (Jackson 2005; Steg and Vlek 2009; Okumah et al. 2019a) .
The rest of the paper is structured as follows: the next section provides an overview of the theoretical model applied in the study. This is followed by a presentation of the materials and methods used. Next, the results are presented, followed by a discussion section. The final section presents our concluding remarks, highlighting future research directions and policy implications of our findings.
Theoretical framework: attitude-behaviour-context model (ABC)
Earlier models of pro-environmental behaviour have been reductionist, focusing sorely either on internal or on external determinants of behaviour (Jackson 2005, Steg and Vlek 2009) . The internalist standpoint focused on factors such as attitudes, beliefs and other intrinsic motivations, while the externalist perspectives focused exclusively on external factors such as institutional constraints and/or support, cost of engaging in a behaviour, and social systems.
The internalist-externalist divide operates on the premise that human behaviour is determined exclusively by either intrinsic or extrinsic factors. This thinking is limited in at least two ways: first, the approach neglects factors from the other group-that may be crucial drivers of pro-environmental behaviour; second, the complex interaction between internal and external factors is not explored. These limitations have contributed to a lack of understanding of the determinants of pro-environmental behaviour and the complex relationship between agency and environment. It has been argued that the lack of a comprehensive model to fully predict pro-environmental behaviour contributes in part to the failure of many policies that aim at influencing behaviour (e.g., Jackson 2005) . The complex nature of behaviour and environmental issues requires models that are comprehensive and multifaceted, accounting for personality issues (e.g., attitudes, values), social influences (e.g., subjective, social and moral norms), habits, personal capabilities and situational factors.
A crucial attempt was made by Stern (2000) in the 'Attitude-Behaviour-Context' model to help overcome the limitations of the internalist-externalist dichotomy. The ABC models behaviour as a multifaceted interactive outcome of internal attitudinal variables and external circumstantial elements (Stern 2000) . The strength of this model lies in the acknowledgement of the complex interaction between internal and external factors. It is argued that where situational factors (e.g., monetary incentives and costs, institutional support), play a weak role, the attitude-behaviour link is strong, however, the link is non-existent or weak at best, when situational factors exert a strong influence.
There is a wealth of evidence from past empirical studies and meta-analytic reviews to support the link between attitude and behaviour in different pro-environmental behaviours. For example, Huffman et al. (2014) and Wesselink et al. (2017) found that environmental attitudes were related to sustainable waste management behaviours; for land and water quality research, Vrain et al. (2014) found that attitudes were associated with uptake of diffuse pollution mitigation measures. Some narrative reviews (e.g., Kollmuss and Agyeman 2002) and meta-analytic reviews (e.g., Bamberg and Möser 2007; Baumgart-Getz et al. 2012; Okumah et al. 2019a, b) have established the attitude-behaviour link.
After a meta-analytic review of evidence on the determinants of pro-environmental behaviour, Hines et al. (1987) concluded that pro-environmental behaviour depended largely on situational factors such as economic cost of undertaking an activity. Okumah et al. (2019a) also concluded from their systematic review that situational factors were the commonly stated moderators among other psycho-social determinants of pro-environmental behaviour in the farm context. Situational factors identified include institutional support or constraint, farm size, farm type, farm tenure, income, cost of compliance, 'goodness of fit' of schemes, flexibility of regulations, and size of buffer. This highlights the widely acknowledged role of situational factors in predicting pro-environmental behaviour. However, the complex interaction between situational factors and behaviour remains unexplored in behaviours related to water pollution.
Again, there is evidence to suggest that environmental knowledge influences environmental attitudes and behaviours. For instance, Okumah et al. (2018) observed that farmers' knowledge of diffuse pollution and best management practices significantly influenced uptake of best management practices. We therefore include environmental knowledge, to extend the ABC model.
Materials and methods

Measurement instrument
A Likert type questionnaire was designed to operationalise the model used in this study. The questionnaire contained statements that measured the variables in the model: knowledge, attitude, situational factors and behaviour. Earlier versions of the questionnaire were reviewed by senior academics. Their feedback was used to revise the questionnaire regarding the wording, structure and brevity.
The construct "knowledge" was measured by asking respondents to rate their knowledge on some (potential) causes of water pollution in Ghana. Three statements were used here: "Open defecation pollutes rivers, lakes and the sea", "Chemicals from farms pollute rivers, lakes and the sea" and "Illegal mining pollutes rivers, lakes and the sea". The responses were captured on a five-point scale: 1 (I don't know about that at all) to 5 (I know very much about that), with 1 suggesting low level of knowledge regarding the (potential) causes of water pollution in Ghana.
Attitude was conceptualized using intrinsic motivations to act pro-environmentally-in relation to water resources. This was used to evaluate the extent to which actions related to water quality improvement were positively or negatively judged by respondents. Specific statements include: "I welcome the idea of stopping illegal mining in order to reduce water pollution", "I support the cause to reduce the problem of water pollution because it has an effect on our health and other living organisms" and "I support the cause to reduce the problem of water pollution because it is bad for the environment and future generations". The scale ranged from 1 (strongly disagree) to 5 (strongly agree), with a low score pointing to weak pro-environmental attitude and a high score suggesting a strong pro-environmental attitude.
Situational factors were measured by focusing on perceptions regarding conditions that could facilitate or hinder the execution of pro-environmental behaviours. Three statements were used here: "The only way to stop illegal mining is if government gives people jobs", "I throw or drop litter at the shores of rivers, lakes and the sea if there are no waste collection bins or trash cans" and "I might consider doing what is right if state authorities keep insisting on it". The scale ranged from 1 (strongly disagree) to 5 (strongly agree), with a low score signalling a perceived low influence and a high score, a high influence of the situational factor in question.
The last construct, pro-environmental behaviour was assessed by asking respondents how often they engaged in activities that (potentially) pollute water. The responses were captured on a scale ranging from 1 (never) to 5 (always). The two statements-"I find myself throwing or dropping litter around the sea shore or river bank" and "I flush one or more of the following: cigarettes, condoms, cotton swabs, diapers, medication/drugs, needles, paper towels and/or wipes, through sinks or water closets"-were negatively worded. That is, people who are environmentally inclined are expected to score low (by selecting never) as they would not have engaged in such 'negative' practices. These scores were reverse coded: never = 5, always = 1. Following this, the lowest score indicated poor pro-environmental behaviour and the uppermost score suggests the best possible behaviour.
The questionnaire contained two other components: the first section captured socio-demographic information (age, gender, educational attainment, and employment status) of respondents while the last section was open ended, focussing on further comments from survey participants. The socio-demographic section was aimed at eliciting data that could help us perform further analysis. This include for instance, testing whether there are differences in responses from different age groups, educational classes and whether these factors moderate the relationships among the variables contained in the model. The open-ended section was aimed at gathering further qualitative data from respondents; this information may offer useful insights into the inferential analysis of the quantitative data.
Data collection and profile of participants
An online survey was implemented in October, 2018 to gather data from the Ghanaian public (specifically people who reside in coastal areas in Accra). Ghana is endowed with water resources-the sea, rivers and lakes-that serve multiple purposes in the country's sustainable development agenda (MWRWH 2007) ( Fig. 1 ). Moreover, "the [water] resource is becoming increasingly scarce and often of inferior quality" (MWRWH 2007, p. 13 ). These concerns make water pollution a topical issue in Ghana's policy circles. The importance of water resources management is expressed in the National Water Policy document:
"…the overall goal of the National Water Policy is to achieve sustainable development, management and use of Ghana's water resources to improve health and livelihoods, reduce vulnerability while assuring good governance for present and future generations" (MWRWH 2007, p. 13) .
Undeniably, the realisation of this goal depends very much on stakeholders' knowledge, attitudes, and behaviours in relation to water pollution (Okumah et al. 2020 ). This makes the general public an appropriate source of data for this research. People were invited via email and social media-LinkedIn, Facebook, Twitter and WhatsAppto partake in this research. Only individuals who lived in coastal communities around Accra completed the survey. Accra was selected based on a number of reasons. First, Accra is noted for waste pollution of its coastal resources due to the increasing level of urbanization (Ghana Statistical Service 2014). This puts pressure on its water resources in areas like Labadi, Jamestown, Usshertown and Tudu which share boundaries with the Gulf of Guinea. Current studies also reveal the deteriorating state of the coastal areas in the Accra Metropolis (Abraham et al. 2016 ). These justify the selection of Accra Metropolis and the coastal communities as the study area. Notwithstanding the relatively limited sample, this study offers valuable insights into the factors influencing pro-environmental behaviour within the water resources sector.
The survey was implemented through self-completion. The data collected amount to 281 responses. Next, we examined the data to help detect unengaged responses. Using the standard deviations of each of the responses, we found that three cases show a standard deviation of zero, suggesting non-engagement of those survey participants. We examined these cases closely after which we removed them from the dataset. Following this, only 278 cases were retained as the total number of usable responses. Table 1 provides a summary of respondents' socio-economic characteristics. The majority of respondents were males. Survey respondents were relatively young (ranging from 19 to 54 years), with a median age of 26. 1 About two-fifths of respondents were employed.
Analytical methods
As mentioned in "Measurement instrument", each construct contained more than one measurement item which are unidimensional (McIver and Carmines 1981, Babbie 1999) . Following this, we conducted a reliability test using Cronbach's α to examine internal consistency among the different scale items. An α of at least 0.70 is deemed reliable (Cronbach 1951; Fraenkel and Wallen 2000) . Data screening ended with additional investigations of multivariate normality. A CPM technique was applied to analyse the survey data. The CPM is deemed appropriate for the present study as it allows for the exploration of the complex mechanisms through which the different constructs affect each other as well as the conditions under which such relationships operate (Hayes 2012 (Hayes , 2013 . Additionally, the technique enables an evaluation of the validity and reliability of observed model parameter estimates, and also helps to check the possibility of confounding variables (Hayes 2012 (Hayes , 2013 Lomax and Schumacker 2012) . We combined SPSS IBM version 24 and the lavaan package within RStudio (0.5-23.1097) to perform the CPM (Rosseel 2017) .
The CPM was performed in two main phases. First, a twostage approach to Structural Equation Modelling (SEM) was applied: we analysed the measurement model for identification, reliability and validity, and later, we tested the structural paths in the model (Bagozzi and Yi 2012). The use of SEM has an advantage over first-generation statistical procedures (e.g., multiple regression) in that the technique makes it possible to take into account types of error confounding as well as methodical errors (see Bagozzi and Yi 2012). The second phase of the CPM involved multi-group analysis to identify variables that could influence the relationships being tested. These variables are referred to as moderators: factors that contingently influence the statistical significance, direction and/or strength of the relationship between two or more other variables (Hayes 2012 (Hayes , 2013 . These variables-such as gender and educational attainment-have been mentioned to have an influence on environmental awareness, attitudes and behaviours (e.g., Ervin and Ervin 1982; Hines et al. 1987; Norris and Batie 1987; Gould et al. 1989; Kollmuss and Agyeman 2002; Mensah 2012; Acheampong 2017; Okumah et al. 2018) . The multi-group technique has at least two advantages over doing separate single-group analyses. First, it provides a test for the statistical significance of any differences revealed between groups and second, if there are no differences between groups, or if the group differences are limited to a few model parameters, the simultaneous analysis of groups provides more accurate parameter estimates than would be obtained from two separate single-group analyses-thus, increasing the statistical power of the analysis (Hayes 2012 (Hayes , 2013 Rosseel 2017) .
Results
Overview of survey responses
The descriptive statistics of all constructs are presented in Table 2 . All constructs had a high mean score, between 2.97 (for situational factors) and 4.87 (for attitude). This suggests that the environmental knowledge, attitude and behaviour of survey participants are high; suggestive of an environmentally inclined sample. Results of Cronbach's α 2 show good reliability with the exception of situational factors which fall the value falls well below the recommended threshold of 0.7.
Assessing the measurement model
The measurement model was assessed using confirmatory factor analysis. The model (Fig. 2 ) specifies how the observed variables (in rectangles) depend on the unobserved or latent variables (in ellipses). For instance, outcomes for the observed variables "Attitude 1", "Attitude 2" and "Attitude 3"-"I welcome the idea of stopping illegal mining in order to reduce water pollution", and "I support the cause to reduce the problem of water pollution because it is bad for the environment and future generations" respectively-are hypothesized to depend on the single underlying, but not directly observed variable, attitude. This is applicable to all other variables in Fig. 2 .
To assess the fit of the measurement model, we used a range of incremental and absolute indices as different indices reflect diverse aspects of model fit (Hu and Bentler 1999; Brown 2006; Hooper et al. 2008) . Results indicate a good fit: χ 2 (n = 278, df = 32) = 50.3, p < 0.05; comparative fit index (CFI) = 0.987; Tucker-Lewis index (TLI) = 0.982; root mean square error of approximation (RMSEA) = 0.045; standardized root mean square residual (SRMR) = 0.063 (see Table 3 ). This suggests that the measurement model is supported by the data. From Table 4 , factor loadings for indicator variables are mostly high, demonstrating that the measurement model is satisfactory (Stevens 2009 ).
Next, we used squared multiple correlations (SMC) (Boomsma 2000) as a measure of reliability. These show the contributions of each of the indictors to their respective latent constructs. Values range between 0 and 1, with higher values indicative of a good measure. From Table 4 , SMC values range from 0.19 to 0.78 for knowledge variables; 0.42-0.97 for attitudinal variables; 0.09-0.33 for situational factors. Overall, attitudinal variables appear to be the best indicators of the latent constructs, while situational factors performed quite poorly. Again, latent variables are poorly associated, with correlations well below the threshold of 0.80 (Table 4 )-signifying that discriminant validity is unlikely to be a problem in the present study.
Path analysis: specifying and testing the structural model
The structural model [see Fig. 3 for a simplified version] links knowledge to attitude and behaviour. Situational factors are hypothesized to affect behaviour. Therefore, while attitude and situational factors are hypothesized to directly affect behaviour, the effect of knowledge on behaviour is indirect-through attitude.
An evaluation of the structural model indicates a satisfactory fit: χ 2 (n = 278, df = 50) = 248.9, p < 0.01; comparative fit index (CFI) = 0.982; Tucker-Lewis index (TLI) = 0.976; Root mean square error of approximation (RMSEA) = 0.047; SRMR = 0.059 (Table 3) . From Table 5 , the path from knowledge to attitude was statistically significant (p < 0.001), with knowledge accounting for approximately 40% of the variance in attitude. The standardised regression co-efficient of 0.795 for the knowledge-attitude link implies that for every unit increase in a respondent's knowledge, attitude towards water pollution prevention improved by approximately 0.80 units. Indeed some respondents left comments highlighting the role of environmental knowledge, and have called for further education on water pollution. For example, some respondents indicated that:
"…people don't know the effect of these chemicals on health", "there should be massive mass education concerning water pollution because water is life", "most Ghanaians need education about water pollution" (see "Appendix").
Results further indicate that the indirect effect of knowledge on behaviour is 0.1; however, this was not statistically significant (p > 0.05). Thus, although knowledge directly predicts attitude, there was no evidence to support the The only way to stop illegal mining is if government gives people jobs 3.21 1.41 hypothesis that knowledge of the sources of water pollution indirectly affect behaviour in relation to water pollution. Results also show that situational factors (e.g., the availability of dustbins) directly affect behaviour (p < 0.1), with situational factors accounting for less than 10% of the variation in behaviour (Table 5) . A regression coefficient of − 0.581 suggests that for every unit increase in a respondent's perceived influence of situational factors on behaviour, their likelihood of engaging in pro-environmental behaviour reduced by 0.56 units. The implication is that people who give a high explanatory power to situational factors such as the lack of dustbins were more likely to litter indiscriminately around water resources. Some comments from survey participants were in line with this finding (see examples below).
"Government must implement its policies; [providing] dustbins…to enable us act right", "rules and regulations should [be] enforced and acted upon to keep people on their toes" ("Appendix").
All other paths-attitude-behaviour, and knowledgebehaviour links-were non-significant (p > 0.05) although Table 2 for meaning of observed variables (contained in rectangles) comments from some survey participants suggest that attitude has a high explanatory power in people's actions in relation to water pollution. The following were mentioned in relation to attitudes:
"water pollution is an attitudinal problem", "attitude is one key factor that cause water resources pollution", "reducing water pollution in Ghana has more to do with attitudinal change" ("Appendix").
Overall, we do not find evidence to support all the paths in the model being tested. Next, we applied the same model (Fig. 3) to test for moderators, through a multi-group analysis. This was done by introducing categorical variables (gender, educational and employment status) to see whether they influenced the statistical significance, strength and/or direction of the relationships under study. The data were recoded: male = 1, female = 2; no university degree = 1, university degree = 2, further degrees = 3; unemployed = 1, student = 2, and employed = 3, for gender, education and employment status, respectively. Scores for situational factors were also recoded: values from the median upwards = 1; values below median = 2 (median value = 3.0). Output from R indicated that the model was unidentified due to limited samples for various groups. The model was identified following additional constrains to some model parameters, however, model indices indicate a poor fit (see Table 3 ).
Discussion
Using an extended ABC model, the aim of the study was to test whether and how environmental knowledge, attitudes and situational factors affect behaviours regarding water pollution. There are a few limitations to clarify before moving on to discuss our results. For instance, the survey approach used in this study is prone to limited sampling given that some people are less likely to have access to internet, and also because people who are not literate in English language ). This partial view could limit our understanding of the complex drivers of behaviours across the entire population. Again, while self-reported studies have been well established in various fields including environmental psychology and water resources management, they are not without limitations. Evidence suggests that survey participants are likely to over-report their pro-environmental behaviour, with social desirability and memory bias being common causes of such exaggerations (Warriner et al. 1984; Barr 2007; Kormos and Gifford 2014) . Nonetheless, a recent meta-analysis of the literature found that self-reported measures of proenvironmental behaviour were strongly positively related to objective measures (Kormos and Gifford 2014) .
Beyond these limitations, the study offers useful findings which we discuss as follows. We found evidence to support the hypothesis that environmental knowledge affects environmental attitudes, and knowledge appears to be a good predictor of the latter. This is in line with the findings of Hadrich and Van Winkle (2013) , Drangert et al. (2017) and Ulrich-Schad et al. (2017) who found that knowledge of environmental problem and action strategies has an influence on environmental attitudes and uptake of measures to improve water quality. Indeed, people's attitudes may be determined by their knowledge of the environmental problem and/or mechanisms to reduce the problem in question (Kollmuss and Agyeman 2002) . The acquisition and assimilation of environmental management information improves environmental consciousness, boost their locus of control and may lead to the development of favourable environmental attitudes (Kollmuss and Agyeman 2002; Lobley et al. 2013 ). This perhaps, explains why environmental knowledge appears to be a necessary but insufficient condition for encouraging positive environmental attitudes (Kollmuss and Agyeman 2002; Bamberg and Möser 2007; Steg and Vlek 2009; Blackstock et al. 2010) .
It must be noted, however, that some studies have concluded that despite widespread knowledge of environmental management schemes, negative environmental attitudes were observed among stakeholders (e.g., Macgregor and Warren 2006; Barnes et al. 2009 ). They attribute this to situational factors such as the inflexible nature of some environmental management schemes, lack of institutional support and high cost of compliance. Again, the influence of environmental knowledge on attitudes may be moderated by the characteristics of the information and the context: credibility of the sender, message framing, receptiveness of the audience, and capacity of recipients to apply the information (Hovland et al. 1953; Juntti and Potter 2002; O'Keefe 2002; Silgo and Massey 2007; Vrain and Lovett 2016) . The role of these mediators and moderators affect the link between environmental knowledge and attitudes and may explain why we found a modest direct link between the two variables. Therefore, while awareness creation may be useful in encouraging positive environmental attitudes, the influential role of intervening factors needs to be factored into water management policies (Macgregor and Warren 2006; Barnes et al. 2009; Amponsah et al. 2016 ).
We do not find evidence to support the relationship between environmental attitudes and behaviour. This link may be mediated by intrinsic factors such as self-efficacy and behavioural intentions, and moderated by situational factors (Ajzen and Fishbein 1980; Hines et al. 1987; Ajzen 1991; Ajzen 2002 )-but these are not explored in the present study. This finding may also be due to lack of variation in data.
We also found that situational factors have an effect on behaviour. The effect of situational factors on pro-environmental behaviour has long been established in the literature (e.g., Hines et al. 1987; Stern 2000; Kollmuss and Agyeman 2002; Steg and Vlek 2009; Barnes et al. 2009; Amponsah et al. 2016; Acheampong 2017; Okumah et al. 2018) . For instance, in a recent study in Ghana, Amponsah et al. (2016) concluded that despite vegetable farmers' awareness of the World Health Organization's farm-based multiple-barrier approach, their compliance was hindered by cost of adopting those practices. As discovered in this study, situational factors such availability of institutional support have a tendency to influence people's behaviours regarding water resources. Of course, the lack of the needed facilities (e.g., waste collection bins 4 ) may impede uptake of pro-environmental behaviour even when people have positive attitudes and intentions (Blake 1999 ). Blake attributes this to a number of factors: (1) ascription of responsibility-some people feel they should not take responsibility for pro-environmental behaviours because government ought to have provided the necessary conditions for undertaking the prescribed behaviours; (2) a lack of trust in institutions often discourages people from behaving pro-environmentally; (3) a lack of time (Blake 1999, see also Kollmuss and Agyeman 2002; Jackson 2005; Steg and Vlek 2009 ). This may explain why, for instance, unavailability of waste collection bins near water resources is likely to have an influence on whether people litter indiscriminately or not.
Further, our results suggest that situational factors have a low direct explanatory power on behaviours-properly disposing waste. Stated differently, the direct link between situational factors and behaviour was found to be weak as situational factors account for only 7% of the variation in behaviour. This finding may be due to the complex dynamic ways in which situational factors interact with behaviour (Steg and Vlek 2009) . First, the relationship between situational factors and behaviour may be mediated by motivational factors, perceived and actual behavioural control (or self-efficacy) and behavioural intentions (Bandura 1977; Hines et al. 1987 , Ajzen 2002 Kollmuss and Agyeman 2002) . For instance, the introduction or availability of waste collection bins near water resources may trigger positive attitudes towards responsible waste disposal because it is more convenient; such positive attitudes may lead to uptake of responsible waste disposal practices. Second, situational factors may moderate the link between attitudes and behaviour (Stern 2000; Jackson 2005; Steg and Vlek 2009) . For instance, while the provision of dustbins is likely to trigger positive attitudes, whether positive attitudes translate into proper waste disposal practices depends on whether people are environmentally concerned or not (Kollmuss and Agyeman 2002; Steg and Vlek 2009) . The latent role of these mediators and moderators may explain why the direct link between situational factors and pro-environmental behaviour is weak at best. Furthermore, while our results indicate the significance of situational factors in predicting pro-environmental behaviour (and adds a layer of complexity to existing knowledge), we were unable to fully demonstrate the interaction between the two. According to Blake (1999) , situational factors have an influence on whether people think they are capable of behaving pro-environmentally or not, as these factors may be viewed as barriers or facilitators to the performance of a behaviour (Ajzen 2002) . Understanding the complex interaction between situational factors and behaviour will provide insights into which motivational and contextual factors to focus on and when and how to combine them effectively (Jackson 2005; Steg and Vlek 2009; Van Riper et al. 2018) . For instance, when and how best do we combine enforcement of regulations with education on safe methods of mining? How do these interact with people's economic, socio-political and cultural motivations? Further research on these complex interactions is urgently needed.
Although we aimed to test for potential moderators such as age, employment status, gender and educational status, we were unable to do this due to limited sample size. This limits our understanding of the determinants of pro-environmental behaviour given that the relationships being tested may depend on some moderators (Steg and Vlek 2009; Mensah 2012; Cobbinah 2015; Okumah et al. 2018) . Different groups may have varying rational for engaging in certain practices, which may also depend on identity, socio-cultural, political and economic factors (Kollmuss and Agyeman 2002; Carfora et al. 2017) . For instance, Mensah (2012) found that among international tourists in Ghana, women reported greater pro-environmental behaviour than men.
Conclusion
Given that much of the causes of the water resource pollution problem is of a behavioural nature, understanding pro-environmental behaviour as well as the determinants of such behaviours is key to designing effective policies aimed at addressing the problem. The limited studies that attempt to explore the determinants of water related proenvironmental behaviours rely typically on first-generation statistical procedures, often failing to address the complexities of pro-environmental behaviour. We advance our understanding of the determinants of pro-environmental behaviour by applying the CPM technique to analyse survey data from Ghana-using an extended ABC model. Overall, we do not find evidence supporting all paths hypothesized in the framework. Results show that knowledge of the sources of water pollution has an effect on people's attitude towards water resources pollution. Also, situational factors-such as the availability of waste collection bins near water resources influence people's behaviour in relation to water pollution. These findings suggest the need to deepen awareness on water pollution and to incorporate situational factors in policy designs.
The lack of evidence to support some relationships and the low explanatory power of situational factors suggest the need to include potential mediators such as ascription of responsibility, norms, self-efficacy and behavioural intentions, and to test for potential moderators such as gender, education and age. Including these variables in analysis could provide an improved understanding which may help tailor interventions to the motivations, capacities and circumstances of different target groups and could help maximise the benefits of interventions designed to promote proenvironmental behaviour and safeguard the quality of water resources. This requires developing extended integrative models of pro-environmental behaviour and applying multivariate statistical techniques. This could be complemented with qualitative data to provide deep insights into the drivers of pro-environmental behaviour.
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Appendix: Summary of comments from survey participants
Variable Comment
Knowledge Education at all levels should be given to citizens in the need to promote ensuring clean and quality environmental protection practices around and on our water bodies Water pollution campaign must be intensified It is not about getting them job. People do not know the effect of these chemicals on health Educating the general public would help reduce water pollution and unbiased laws should be enacted so that people can be penalized to serve as deterrent to others Illegal mining is a multi-faceted problem that does not only require job creation but education and law enforcement as well The need to engage in massive awareness campaign and enforcement of our sanitary and environmental regulations are key ways to maintain the quality of water resources. There should be massive mass education concerning water pollution because water is life Most Ghanaians need education about water pollution
The public must be educated on the effects of destroying our water bodies Educating people on the preservation of our water bodies will help reduce this problem I opine the government must stress on mass education on water pollution and its effects on the individual and environment The problem of water pollution arises as a result of people not being aware of the essence of water being most precious and a scare resource for the sustainability of human life Page 12 of 14
Educating and providing foreign and local internship opportunities to illegal miners It is expedient to educate citizens on the need to keep our environment clean, dispose waste appropriately and also enforce law on environmental regulations to prevent others from being recalcitrant The public must be educated on the effects of destroying our water bodies It will be best if the citizenry is educated much on the need not to pollute the environment. It is the psyche that should be worked on more I think the issue is when jobs are created, the probability people doing illegal mining will be less and the government must also increase the awareness of the dangers pollution brings to us through public education A strategy must be developed to curb ignorance and help to redirect minds that are not resistant to change More education is needed on the topic
Attitude
Attitude is one key factor that causes water resource pollution Reducing water pollution in Ghana has more to do with attitudinal change. Thank you Our institutions must work by continuous enactment of laws concerning water protection and also hammer on attitudinal change by the public Central to any protection rests on the individuals and they are expected to have positive minds and thoughts on the water bodies and the natural environment in general to ensure sustainable environmental development Pollution and sanitation to me are both controlled by the mindsets of the people of which water pollution is no exception Water pollution is an attitudinal problem The problem is attitudinal Situational factors Government must implement its policies. Dust bins, cleaning of water bodies to let us act Illegal mining is a multi-faceted problem that does not only require job creation but education and law enforcement as well Enforcing the law on legal/illegal mining Investing mining resources into other local industries/ firms to expand and boost employment opportunities for illegal miners It boils down to law enforcement It is expedient to educate citizens on the need to keep our environment clean, dispose waste appropriately and also enforce law on environmental regulations to prevent others from being recalcitrant. Strict law enforcement must be implemented Rules and regulations should enforced and acted upon to keep people on their toes Behaviour Attitude, behaviour and level of knowledge have impact on water pollution
